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A catalogue record for this book is available from the British Library. Preface The specific emphasis of the conference in Oléron was on integrated studies from the areas of hydrocarbon and geothermal recovery, hazardous waste repositories and deep drilling projects. The meeting was attended by 71 scientists from academia and industry from 12 countries, and a total of 66 contributions were presented during the conference. Thanks to the sponsors who supported the conference (IFP, Total, ANDRA, CNRS, University Cergy-Pontoise), 23 young scientists could attend the conference with zero registration fee, and some of them took the opportunity to publish their work in this volume. The first contribution is an introduction to the subject by David & Le Ravalec-Dupin. They present recent advances in the field of rock physics and geomechanics for the characterization of reservoirs and repositories. The following paper, by Tsang et al., presents an overview on the interaction between mechanical deformation and fluid flow in fractured rocks, with examples on borehole injection testing, stress release in a tunnel during excavation, flow anisotropy and channelling in fracture networks, and finally deep CO 2 injection and storage in geological formations. This paper addresses important questions relevant both for reservoir and repository studies, whereas the following contributions have been grouped by common objectives.
In the first group of papers, the focus is on experimental studies for the characterization of repositories, with three contributions. The first one, by Bossart, who is currently the head of the Mont Terri project in Switzerland, presents an overview of key experiments to assess repository performance over realistic time scales, as well as the challenges that scientists have to face in the design and monitoring of underground radioactive waste repositories. In the next contribution, Damaj et al., describe in situ experiments at Mont Terri in the Opalinus Clay formation to show the extent and properties of excavated damage zones. The experiments are based on seismic tomography and P-wave velocity estimation during excavation and reloading of a slot cut into the clay formation. The last paper of this group, by Robion et al., deals with the influence of temperature on the elastic and magnetic properties of shales, focusing on the anisotropy evolution. This study was carried out in the laboratory on samples cored in the Callovo -Oxfordian argillite formation that is the host formation of the French underground research laboratory for radioactive waste storage.
In the next group of papers, the emphasis is on reservoir studies. Blöcher et al. investigated the poroelastic undrained response of a sandstone to estimate the Skempton coefficient using three methods: laboratory measurements in a pressure vessel, finite-element modelling from thin-section images, and analytical calculation for simple pore geometries. In the next contribution, Haimson & Klaetsch present an experimental study showing breakouts in small laboratory drilling tests on St. Peter sandstone, associated with the development of compaction bands under the applied stress. They show that, depending on the porosity range, the compaction bands have different properties, with greater strength and more intragranular cracking for the less porous sandstone samples. Compaction bands have also been studied by Rudnicki from a theoretical viewpoint: he presents in the next paper a model for the propagation of compaction bands using a combined anti-crackdislocation model. In the next contribution, by Louis et al., a review of recent advances in the field of X-ray computed tomography imaging of geomaterials is presented, and the analysis of pore-space heterogeneity and localization of deformation in porous rocks using these methods is discussed. At a larger scale, Fornel et al.
propose an integrated approach based on rock physics for improved reservoir characterization and modelling using 4D seismic data in combination with production data. In the next contribution, Kim et al. present their study on the effect of rock bridges on the mechanical strength of fractured rock masses, with an insight into the scale effect observed between the strength values of intact rocks and those of the rock mass with discontinuities. A petrophysical study of samples cored at different distances from a fault zone is presented by Rosener & Géraud with application to the geothermal project of Soultz-sous-Forêts, eastern France.
The last group of papers includes contributions that cannot be classified in either of the former groups, because they are general studies relevant for both reservoirs and repositories, or are linked to specific applications where rock physics and/or geomechanics play an important role. The contribution by Bernabé & Evans deals with the numerical modelling of deformation by pressure solution at asperities subjected to normal load in a fracture, by solving the diffusion equation at the solid-fluid interface in a fluid-filled fracture. In the last contribution, Wong & Zhu present a theoretical study on the elastic anisotropy in cracked rocks, in which the anisotropy parameters are calculated as a function of the crack distribution parameters.
